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(54) yCTPOflCTBO BbinPAB/lEHMR 
OBCAflHOtf KO/lOHHbl 
(57) W3o6peTeHne othocmtca k He<t>THHoii m 
ra30BOw npoM-CTw h npeAHaaManeHO a** bw- 
npaa/ieHua o6c3ahom ko/iohhw (OK). Ue/ib - 
noBbnueHwe. HaAe>KHocTn pa6oTw ycip-ea 3a 
cneT npeAOTBpaiueHnw ero 3aKnnHHB3HM» b 
CKBaxuHe npw OAHoepeMeHHOvi 3kohommm 
anepropecypcoB 3a CMeT o6ecneMeHM« bo3- 

MOXHOCTM yMeHbOJCHUn KpyTfllUerO MOMCHTa. 

aToro Kopnyc (K) 1 ycTpaa MMeer KOHime- 
CKwe np»My»o m o6paTHbie HanpaB/HuoujMe. a 
Ha ero HapyxHOfi noBepxHocm Bbino/iHeHu 
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KO/ibueBort na3 2 w paAwa/ibHbie ns3w 10. no- 
cneAHne MMeK)T b nonepeMHOM ceneHMM K 1 
paBHOMepHO M3MeHflioiuyK)Cfl r/iy6nHyA/ifl pa- 
Ana/ibHoro nepeMemeHun po/imkoo (P) 5 m 6. 
KOTopue pa3MemeHw a naaax 10 c bo3mo>kho- 
CTbK) paAna/ibHoro nepeMemeHMfl. B xo/ibue- 
bom na3y 2 noc/ieAODaTe/ibHO c 

B03MO)KHOCTbK3 BpameHMfl OTHOCMTe/lbHO npO- 

AonbHow ben K 1 ycTaHOB/ieHbi xo/ibua 3. 4 m 8 
c nasaMM 9 Ha o6paiueHHwx Apyr k APyry no- 



aepxHocTiix. rAe pacnonoxeHbi ewcTynw.fl/m- 
na na3oe Ko/ieq 3. 4 m 8 b nonepesHOM nnocxo- 
ctm K 1 paBHa BennHMHe paAMS/ibHoro 
nepeMemeHnw P 5 m 6. Me*Ay xo/ibqaMM 3. 4 
m 8 c B03Moa<HOCTbK> BpameHup Boxpyr CBOeH 
ocm paaMemeH btopom p«A P 5 m 6. B c/iynae 
CMATiiH OK Ha xaxoM-To ee yMadxe no BceMy 
nepuMeTpy BwnpaB/ieHne OK 6yAeT ocymecT- 

B/lflTbCfl HenOCpeACTBeHHO BCeMM HeTbipbMW P 

5 m 6. 4 m/i. 



l4306peTeHne othocmtch k hc(J)thhom m 

ra30BOM npOMUUJ^eHHOCTM, 3 MMeHHO k ycT- 

poiiCTBaM a/w Bbinpao/ieHMji o6caAHOM ko/ioh- 

Hbt. 

Ue/ibK) M3o6peTennq na/ifleTCA noBuwe- 5 

HUG H3AC2KH0CTM pa60Tbl yCTpOMCTB3 33 CMeT 

npeAOTBpaiMeHiin ero 33x/iMHMBaHM5i b cxsa- 

XUHe npM OAHOBpeMeHHOM 3K0H0MMM 3Hepro- 

pecypcoB 3a cneT o6ecneMeHnn yMeHbtueHww 
KpyT«mero MOMeHTa. 1 0 

Ha <}>w\ 1 cxeMaTMMHO M3o6paa<eHo npeA- 
ziaraeMoe yCTpoficTso: na <t>nr. 2 - paspe3 A-A 
na ((>ur. 1; Ha (Jwr. 3 - pa3pe3 6-5 Ha <J>mi\ 1; 
na <t)nr. 4 - TpaeKTopuM nepeMemenw/i oceii 15 
Bpamenufl Pojimkob, nepexsTbisaiomnxcR no 

XMRTOM M HeCM«TOM CTeHK3M 06C3AHOM K0/1OH- 
Hbl. 

YCTPOMCTBO COCTOMTM3 HM/lMHAPMMeCKOrO 

MMewiuero KOHUMecxyio npnMyio m o6pdTHyio 20 
HanpaB/wioiuyK) xopnycs 1, H3 HspywHOM no- 
oepxHOCTn KOToporo Bbino/iHen xonbueaoM 
na3 2. rAe nocneAOBSTe/ibHO p33MeiueHw um- 
/lMMApuMecKne xo/ibua, eepxHee 3 m nuwHee 

4, MG5KAY KOTOpbIMM yCTdHOB/ICHbl C 803MO)K- 25 

HocTbK) BpaineHuq Boxpyr caoefl ocm BepXHMM 

P«A pO/IMKOD 5 M HMttHMM p»A pO/lMKOB 6. CH36- 

>xeHHb»x pa3MeiueHHWMM a aepxHeii m hidkhcm 

MaCTflX Ha MX TOPUOBWX nOBepXHOCTflX BMCTy- 

nsMM 7. Me)KAy BepxHMM m hmwhmm p»AaMM 30 

PO/IMKOB yCT3H0B/ieH0 CpeAHee UM/lMHAPMMe- 

cxoe Konbuo 8. Bepxnee 3. cpeAHee 8 m hmx<- 
nee 4 uM/iMHAPM^ecKMe xo/ibua BbmonHenw c 
na33MM 9 na o6pameHHwx APyr k Apyry noaep- 
xhoctpx. rAe pacnonoxeHw ewciynw 7 po/iM- 35 
kob. Po/imkm 5 m 6 ycTaHOBneHbi a na3y 2 m 
paAwanbHbix na3ax 10 xopnyca. na3bi 10 xop- 
nyca MMeior a nonepenHOM cesenMM xopnyca 

p3BH0M6pH0 H3MeHHK)myK)Cfl rny6MHy ot bw- 
CTynoa 11 k anaAMHSM 12 An» paAwsnbHoro 40 
nepeMemeHMw ponuxoB. Konbua 3, 4 n 8 ycTa- 
Hoonenw c ao3MO)KHocTbio BpaiueiiMn othocm* 
Te/ibHO npoAonbHovi ocm xopnyca. a aamhs 
na3oa 9 xoneu b nonepeMHofi nnocxocTtt xop- 
nycs paBHa p3AM3/ibHOMy nepeMeiueHMio po- 45 
/imxob. B xopnyce BwnonHen oceaot^ Kdnan 13. 



YcTpotfcTBo p36oTaeT c/ieAyK)tuMM o6pa- 

30M. 

YcTpoMCTBO Ma xo/ioHHe 6ypM/ibHux Tpy6 
cnycxaiOT b CKB3)KMHy m npM aoctmkchmm mm 
aepxHeM rpaHMuw cMWToro ynacTxa o6caAHOrt 
KO/iOHHbi'cnycK npexpaiAaiOT. 3aTeM oneHb 
MeA^eHHo apaiuatoT xonoHHy 6ypM/ibHt>ix 
Tpy6. Ecnn KOH0HH3 Tpy6 cbo6oaho epatuaeT* 
c« 3to yxasbieaeT Ha to, mto p^aw po/imkob 
aepxHMii 5 m mmx<hmm 6 (4>mi\ 1-4) eiue He 
B3aMMOAeMCTayK)T co CMflTbtM ynacTKOM 06- 

C3AHO^ KO/lOHHbl. He3H3MMTe/1bH0 yBe/IMMMB 

rny6MHy cnycxa yCTpoMCTaa, BHOBb epaiuaioT 
xo/iOHHy 6yp.M/ibHbix Tpy6. Aa/ibHertuiwii cnycK 
ycTpoMCTaa npexpatusiOT a tom c/iysae. ec/iw 
npM b pa me hum ko/iohhw Tpy6 ao3HMxaeT co- 
npoTMB/ieHMe ee BpatMeHMio, mto c bm AeTen bCT- 
ayeT 06 ynope po/imkob ycTpoMCTBa b cmhtw^ 
ynacTOK o6caAHOM ko/iohhw. Iloc/ie 3Toro co- 

3A3K)T UMpxy/lflUMK) npOMblBOMHOM KMAKOCTM 

b CKBdxcMHe. KOTopan npoxoAMT Mepe3 ocesoA 
xaHa/i 13 xopnyca 1 m noc/ie BbixoAa M3 Hero 
OMwaaeT po/imkm m cnoco6cTayeT mx ox/ia>KAe- 
hmk). npM apatuenMM KO/lOHHbl 6ypM/lbHWX 
Tpy5 apaiuaeTcn xopnyc 1 ycTpoMCTBa, npM 

3T0M PO/IMK, HdXOA^tMMMCII BO BfldAMHe 12 pa- 

AMa/ibHoro na3a 10 xopnyca (<t>Mr. 4). oxaauaa* 
eTCfl npM>KdTbiM OAHoapeMeHHo k cm»toA 
CTenxe o6c3aho^ ko/iohhu m Any paAMa/ibnoro 
na3a xopnyca. B pe3y/ibTaTe Mero nponcxoAMT 
nepexaTbiaaHMe po/iMxa no ynoM«HyTWM no- 
BepxHocTAM o6caAHofi ko/iohhu m xopnyca yc- 
TpoiicTBa. B to >xe BpeMn po/imk. 
pacno/io)xeHHbift c npOTMBononoKHoft ctopo- 
hu xopnyca 1. yn^paeTcw a HecMsiTyio cTenxy 
o6caAHoA KO/iOHHbi m nepexdTUBaeTcsi oaho- 
apeMeHHo no 3tom noaepxHocTM m AHy paAw- 
a/ibHoro na3a xopnyca. ripw 3tom 
nanpaa/ieHMe nepexaTbiBaHMR ponnxoa m apa- 
meHMe. CBB33HHfcjx c hmmm BepxHero. cpeAHe- 
ro m HMXHero um/imhapmmcckmx xoneu 3, 8 w 4. 
coanaAaeTC nanpaaneHMeM apameHMn xopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTwaanMA 
po/iMxoa no Any paAMa/ibHoro na3a 10 ohm M3 
BnaAMHbi 12 nepeMemaK)Tc» Ha BepuiMny 11, 

MTO COnpOBOKAaeTCfl npMHyAMTe/lbHbJM aw- 
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.AouxenweM po/imkob 113 Kopnyca roa acmct- 
BneM oo3HMKa»oinero 6oKoeoro (Bbmpao/jflio- 

mero) yCM/lMfl. ripH BWABMXeHUM po/imkob MX 

BWdynw 7 nepeMemaiOTCfl no naaaM 9, koto- 
pue npeaycMOTpeHbi 8 Ko/ibuax 3. 4 m 8. flpw 5 
3tom TpaeKTopwn nepeMemeHMH ocm epame- 
hm« {>o/imk3. nepeKaTWBaioiMerocfl no hgcmw- 

TOM CTGHKe o6c3AHOM KO/lOHHbl, 6yACT MMeTb 
BMA OKpyXHOCTM, n0K333HH0M H3 4>MI\ 4 

cn/ioiiJHOM /lMHueii. ueHTp kotopom coona^aeT 10 
c ueHTpoM o6c3ahom Ko/ioHHu. Ocb xe apa- 
aieHup po/iMKa, nepeKaTbiBsiomeroca no cma- 
tom CTCHKe KonoHHw n BunpaB/iwromero ee, 
6yfleT nepeMeiudTbcn no napa6o/iMHecKou 
TpaeKTopMM, KOTopas noKa33Ha Ha tom xe <pu- 15 
rype nyHKTMpnofi /imhhgm. 3to npoMcxoAMT 
M3-3a Toro. mto ycMnne, neo6xoAMMoe j\n* bu- 
npdBneHHn CMHToro ynacTKa o6c3ahoPi ko/ioh- 
hw ecerAa Menbiue ycM/iMH, neo6xoAMMoro 
A** nepBMMHOii Ae4>opMaunw tom xe ko/iohhw. 20 
Po/imk. nepexaTuaaioiAtiMcn no HecMATOw 
deHKe o6c3ahom ko/iohhu, nepeMemancb M3 
enaAMHbi 12 Ha aepujMHy 1 1 ahs psAwa/ibHoro 
na3a. OTOABwraeT Kopnyc 1 ycTpoticTaa ot ne- 

CMHTOM CTeHKM B CTOpOHy CM ATOM. BbiABMxe- 25 

Hue po/imkob M3 Kopnyca npeKpamaeTcn 
noc/ie AocTwxeHMH mmh Bepujun 1 1 AHa paAM- 
a/ibHoro na3a. MaxcuMa/ibHoe paccTOAHiie. Ha 
KOTopoe nepeMemaeTCfl pontfK. obinpasnnio- 
ujmm CM»Tyio CTeMKy o6caAHOM KO/iOHHbi. 6y- 30 
AeT paBHo cyMMe pbcctoahmm. Ha KOTopue 
BbiABwraiOTCfl M3 Kopnyca ynoMPHyTuw m npo- 
TMBo/iexaiAMM eMy po/imkm. B c/iynae cmhtm* 
o6c3ahom ko/iohhu Ha KaxoM*To ee ynacTKe no 
BceMy nepviMeTpy BbinpaaneHue ko/iohhu 6y- 35 
AeT ocymecTe/i$?Tbc» HenocpeACTBeHHo ace- 

MM HeTUpbMfl pO/IMKdMM. TaKMM o6p330M. 8 

npouecce OAHoro o6opOTa Kopnyca 1 ycTpoft- 
CTBa BbinpaBflaeTcsi y^acTOK o6c3ahom ko/ioh- 
Hbi. paBHbiM no A/iMHe cyMMapHOtf BbicoTe 40 
aepxnero m hmxhcto p»aob po/imkob. fln* bw- 
npaB/ieHMn HMxenexaujMx cmstwx yMacTxoa 
o6caAHOM xo/iOHHy ycTpoi^CTBO AonycKaiOT m 
noBTopRK)T onMcaHHbte onepauMM. 

45 

n p m m e p. flonycTMM o6caAMa« Kononna 
AMaMeTpoM 299 mm (Mapxa CTa/tM K. roniuMHa 
CTeHKM 12 MM) CMRTd Ha r/iy6MHe 3000 m. fl/i« 
Tpy6 TaxoM nposHOCTM HapyxHoe Aaa/ieHMe, 
npM kotopom HanpnxeHMe b rene Tpy6w aoctm- 50 
raeT npe^ena TexynecTM, paBHo 130 Kfc/cM 2 
3to 3H3HMT, mto Ann cmhtm» o6caAHwx KO/IOHH 
yK33dHHOM npoHHOGTM A0CT3TOHHO napyxHoe 
AdB/ieHMe nopjiAKa 130 kFc/cm 2 . Bbinpaa- 
iieHM« t3kmx ko/iohh Tpe6yeTc» TaKxe A3B/ie- 55 
HMe (m/im 6oKoaoe Bbinpaa/tnioiAee ycwnne) a 
npeAe/iax 130 xfc Ha xaxAbirt xaaAP3THbirt 
caHTMMeTp KOHT3KT3 pa6oMero 3/ieMeHTa (b 

A3HH0M C/iyM3e pO/IMKOB yCTpOMCTB3 CO CM«- 
TOM CT6HKOM 06C3AH0M KO/lOHHbl. 



YCTpoMCTBO cnycKaeTca hs rny6MMy 3000 

M H3 6ypM/lbHOM KO/lOHHe A M 3MeTpOM 140 MM 

(Mapxa CTa/iM K. to/iiumhs CTeHKM 10 mm), ripw- 
BeAeHHbiM aec 1 nor. m t3kom ko/iohhw paeeH 
Pnp = 38.8 Kf"c/M. npeAe/i Texy^ecTM Or e »t = 
5000 kit/cm 2 . 

Bee Bceii 6ypM/]bHow ko/iohhw 6yAeT 

P = 38.8 3000- 116400 Krc 

flpM Ko^<()(J)M^MeHTe 3anaca npoMHocm 
K= 1.3 

n _OreK. _5000 _ QO>1c r , 2 
P^on. j^-r y-y- =3846 kTc/cm 

<7np = ^+3r? ac ; (1) 



(7„ = 



Sce«i.ipy6w 



. S C eH.Tpy6w = 40.7cm 2 ; 
^=^5=2860 Krc/cM 2 . 
MoMeHT conpoTtiBneHMfl KpyneHiKO 



W = 



n • D 
16 



r/je Dud- cootbctctbshho Hapy^HuA m 

BHyTpeHHMM flMBMeTpbl 6ypM/ibHO« KO/lOHHbl, 

m; 

W=2Jl 1 |Jl- 3 (,-0.86') = 
= 0.000244 m 3 = 244 cm 3 . 

H3(1) 

3rLc =f/?ip -f/ 2 : 



3 



OTKyAa AOnycTMMbiM momcht. c kotopwm 

MOXHO CKpyHMBdTb GypMAbHyK) KO/lOHHy Artfl 

npMBeAeHiin ee ao BpamenMe. 6yAeT 



M=W /l^i r 244 /3846 ^-2860 2 
-361 120 Kf 3 - cm =3611 kF • m. 3 
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TorAa ycM/ine. B03HUKa»omee ot 3Toro mo- 

MeHTa. C0CT3BMT 



o =ii - 3611 
U Di 0,089 



= 40573 Kfc. 



rAe Di - HapyxHwii AM3MeTp Kopnyca yCTpofl- 
CTBd (waroTaB/iMBaeTCfl M3 YET AwaMeipoM 
178 mm), m. 

flpvi BucoTe OAHoro ponnKa 100 mm. A^a- 

MeTpe 40 MM M BblABMKeHMM Kd)KAOrO po/iMKa 

M3 Kopnyca yCTpoflCTBa na 5 mm n/iomaAfe koh- 

T3KT3 Skom, PO/1MKOB CO CMBTOft CTeHKO* 0&- 
CSAHOfl KO/IOHHbl 6yAGT M3MeHflTbC» OT 1 AO 

145 cm 2 . 

BoKoaoe Bbinpae/inioiuee ycunne. co3Aa- 
saeMoe ycTpowcTBOM. paaMO 



10 



15 



20 



Qewn — • 



>KOH 



3to ycvinne no Mepe BWABMweHwn po/iM- 
kob M3 KdHdBKH Kopnyca vcTDOMCTBa 6vneT 

MSMeHRTbCfl OT 40573 A 0 280 Krc/CM 2 , HTO 

3H3MMre/ibH0 npeBoexoAHT ycn/we. Heo6xoAM- 
Moe Aifl BwnpaB/ieHnw paccMaTpviBaeMoA 

CMHTOfl 06caAHOM KO/IOHHbl. 



25 



30 




(pUP-2 



OopMy/ia M3o6p6TeHMp 
Yctpo^ctbo ai* BbinpasneHUJi o6c3ahom 
ko/iohhw, BK/iK)MaK)tuee Kopnyc C KOHMHeCKM- 

MM npflMOM H o6pdTHOM HanpaB/lflKDlAMMM 14 

KO/ibueBbtM na30M Ha Hspyxnoti noBepxHo- 
ctm, noc/ieAOBaTe/ibHo ycTanoB/ieHHwe b 
Ko/ibqesoM na3y Kopnyca Ko/ibqa c na33Mw Ha 

B33HMHO o6pameHHwx nOBepXHOCTRX, yCT3- 
HOB/ieHHbie na Kopnyce MexAy KO/ibuaMM c 

B03M0KHOCTbK) BpaiUCHMfl pO/lMKH c BblCTyna* 

mm a aepxHefl w HMXHeii MacT«x. pacnonoxeH- 
HblMH B H333X KO/ieu. O T /l M s a K) iM e e C fl 
TeM. hto, c qenbK) noBwuieHnw hsagxhoctm 
pa6oTw ycTpOMCTaa 33 CMeT npeAOTBpameHMfl 

erO 33K/1MHMB3HHH B CKB3)KMH6 npH OAHOBpe- 

MeHHo^ 3KOHOMMM 3HepropecypcoB 3a CMeT 
06ecneweHUH yMeHbtueHwi xpyTfliuero MOMeH- 
T3, na Hapy*Hoft noBepxHocm Kopnyca bw- 
no/iHeHbi paAna/ibHwe na3w, MMeioiuMe a 
nonepenHOM ceMeHuw Kopnyca pasHOMepHO 
M3MeH»KDiuy»oc« rny6nHy j\nn paAua/ibHoro 
nepeMeuueHMfl pohmkob. npuneM po/imkm paa- 
Meiuenw a paAvia/ibHbix naaax Kopnyca c 
B03M0*cH0CTbK> psAud/ibHoro nepeMeme- 

HMfl. KO/1bU3 yCT3HOB/16Hbl C B03MO)KHOCTbK) 
BpaiUeHMfl OTHOCMTe/lbHO npOAO/lbHOM OCH 

xopnyca. a a^hs na30B xoneu b nonepenHort 
n/iocKOCTM Kopnyca psbhs BenusMHe paA"a/ib~ 
Horo nepeMemeHM* po/imkob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1 ; Fig. 3 shows the B — B section in Fig. 1 ; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 1 2 to high point 1 1 , which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgffcm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is c y = 5000 kgtfcm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor £=1.3 

o v 5000 
K~ 1.3 



<W» e = ^ = ^=3846kgf/cm 2 



P 



CTn = s ; 

w p/pe cross sxtion 
Spipe cross section ~ 40.7 crn^ ; 

116400 = 2860kf/cm2 
" 40.7 a 
The torsional moment of inertia is 

^•(i-«<) 

O 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

w= ai4£!£ (l _ 08ef)= 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



X tan~V 

M__ \ 

x,an ~w~i 



2 _ er 2 
Urn °n 



^2 n 2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 24 4 



, ,384#-286tf 

M = W,/ " m . " = 244./ 

= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 

_ M 3611 c 
Q= 5^9 = 40573k9f - 
2 

where Z>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstra'gHening ~ q 

°con 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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